Folding of fumarase during mitochondrial import determines its dual targeting in yeast.
We have previously proposed that a single translation product of the FUM1 gene encoding fumarase is distributed between the cytosol and mitochondria of Saccharomyces cerevisiae and that all fumarase translation products are targeted and processed in mitochondria before distribution. Thus, fumarase processed in mitochondria returns to the cytosol. In the current work, we (i) generated mutations throughout the coding sequence which resulted in fumarases with altered conformations that are targeted to mitochondria but have lost their ability to be distributed; (ii) showed by mass spectrometry that mature cytosolic and mitochondrial fumarase isoenzymes are identical; and (iii) showed that hsp70 chaperones in the cytosol (Ssa) and mitochondria (Ssc1) can affect fumarase distribution. The results are discussed in light of our model of targeting and distribution, which suggests that rapid folding of fumarase into an import-incompetent state provides the driving force for retrograde movement of the processed protein back to the cytosol through the translocation pore.